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Ozet

Amag: Metabolik sendrom (MetS), santral sismanlik, hiperlipidemi, hipertan-
siyon ve instilin direnci dahil olmak tizere bircok kardiyovaskiiler risk faktérle-
ri ile karakterizedir. Visseral karin ve epikardiyal yag (EY) dokularinin ayni on-
tojenetik kokene sahip oldugu ve cok sayida proinflamatuar ve pro-aterojenik
sitokinleri tGretmekte oldugu bildirilmistir. Irisin obesite, insdilin direnci, tip 2
diyabet gibi metabolik bozukluklarda 6nemli bir rol oynamaktadir. Bu calis-
manin temel amaci, MetS hastalarinda serum irisin diizeylerini ve ayrica iri-
sin ile insilin direnci ve hastalik siddeti arasindaki iligkisiyi degerlendirmekti.
Ayni zamanda metabolik sendromlu hastalarda irisin seviyeleri ve EY kalinhigi
arasindaki iliski de arastirildi. Gereg ve Yontem: Diyabeti olmayan 43 MetS’lu
hasta ve 45 saglikli birey calismaya alindi. Serum irisin diizeyleri ve ekokar-
diyografik EY kalinligi gruplar arasinda karsilastirildi. Bulgular: Serum irisin
diizeyleri ve EY degerleri MetS grubunda kontrol grubuna gore anlamli olarak
yiiksek bulundu (sirasiyla p <0.001, p = 0.01). Irisin diizeyleri ile insilin direnci
(r = 0.33, p <0.01) ve oberzite ile iliskili diger antropometrik &lciimler arasin-
da pozitif korelasyon bulundu. Tartisma: Artmis irisin diizeyleri MetS’e ait ka-
rakteristik metabolik bozukluklari iyilestirmek icin adaptif veya kompanzatu-
ar bir yaniti temsil ediyor olabilir. Yiiksek irisin diizeylerinin 6nemini ve altin-
da yatan mekanizmalar agiklia kavusturmak icin ve insanlarda irisinin tam
roltinii aydinlatmak igin ileri calismalara gereklidir.
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Abstract

Aim: Metabolic syndrome (MetS) is characterized by a combination of several
cardiovascular risk factors, including central obesity, hyperlipidaemia, hyper-
tension, and insulin resistance. It has been reported that visceral abdominal
and epicardial fat tissues have the same ontogenic origin and produce many
proinflammatory and proatherogenic cytokines. Irisin is a newly-discovered
myokine that plays an important role in metabolic disorders such as obesity,
insulin resistance, and type 2 diabetes. The primary aim of this study is to
evaluate serum levels of irisin in MetS patients, as well as its association
with insulin resistance and disease severity. We also investigated the as-
sociation between irisin levels and EFT in patients with MetS. Material and
Method: Forty-three patients who had MetS without diabetes and 45 healthy
individuals were enrolled into the study. Serum irisin levels and echocardio-
graphic EFT values were compared between the groups. Results: Serum irisin
levels and EFT values were significantly higher in the MetS group than in
the control group (p<0.001, p=0.01, respectively). Irisin levels were positively
correlated with insulin resistance (r= 0.33, p<0.01) and other obesity-related
anthropometric measurements. Discussion: Elevated irisin levels may repre-
sent an adaptive or compensatory response to prevent and ameliorate the
metabolic disturbances characteristic of MetS. Further studies are needed
to clarify the significance and underlying mechanisms of the elevated irisin
levels, and direct evidence is needed to elucidate irisin's exact role in humans.
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Introduction

Metabolic syndrome (MetS) is characterized by a combination
of several cardiovascular risk factors, including central obesity,
hyperlipidaemia, hypertension, and insulin resistance. Although
multiple mechanisms and factors have long been recognized,
including increased oxidative stress and inflammation, the un-
derstanding of the exact pathophysiology of MetS has been
elusive [1,2]. Early recognition of premature atherosclerosis is
important as subclinical atherosclerosis precedes the clinical
manifestations of cardiovascular disease by many years. Epi-
cardial fat thickness (EFT) has been associated with left ven-
tricular dysfunction and subclinical atherosclerosis in patients
with MetS [3-5].

Irisin, a newly-discovered myokine, has autocrine, paracrine,
and endocrine effects and is able to regulate glucose and lipid
levels, improving insulin sensitivity [5-10].

The primary aim of this study is to evaluate serum levels of
irisin in MetS patients, as well as their association with insulin
resistance and disease severity. We also investigated the as-
sociation between irisin levels and EFT in patients with MetS.

Material and Method

This case-control study was conducted at the Yuksek lhtisas
Education and Research Hospital, Ankara, Turkey between May
and December 2015. The local Institutional Review Board ap-
proved the study and the universal principles of the Helsinki
Declaration were applied. Informed consent was obtained from
each participant.

Forty-three consecutive women diagnosed with MetS and 45
age and body mass index (BMI) matched consecutive healthy
women (as the control group) were recruited into the study.
The diagnosis of MetS was based on the National Cholesterol
Education Program Adult Treatment Panel Il update criteria
[11] of 3 or more of the 5 features of 1) central obesity (waist
circumference [WC] =88 cm for women); 2) elevated triglycer-
ides (=150 mg/dl); 3) diminished high-density lipoprotein (HDL)
cholesterol (<50 mg/dl for women); 4) systemic hypertension
(systolic blood pressure =130 or diastolic blood pressure =85
mm Hg); and 5) elevated fasting glucose (=110 mg/dl).
Exclusion criteria were as following: chronic lung diseases
(chronic obstructive lung disease, asthma), any autoimmune
disease or connective tissue disease, chronic kidney and/or liver
disease, peripheral vascular disease, and known diabetes mel-
litus, coronary artery disease, cardiomyopathy or decompen-
sated heart failure, and any malignancy.

Anthropometric Measurements

All subjects underwent comprehensive anthropometric mea-
surements. Height, weight, and WC were measured, and body
mass index (BMI) was calculated. WC was measured to the
nearest 0.5 cm on bare skin during mid-respiration at the nat-
ural indentation between the tenth rib and the iliac crest. All
cases and controls underwent standard ECG and transthoracic
echocardiography using a Vivid 7 (GE Pro/Expert) machine with
a 3.5 MHz transducer. Epicardial fat thickness was measured
on the right ventricular free wall in at least two locations, from
both parasternal longitudinal and transverse parasternal views
in systole [12].

Biochemical Measurements

The patients in both groups were asked not to consume caffein-
ated beverages within eight hours prior to the procedure. Level
of physical activity was not standardized, but the patients were
asked not to exercise on the assessment day. Blood samples
were obtained from the antecubital vein early in the morning,
following ten hours of fasting. Within five to ten minutes af-
ter taking the blood samples, the samples were centrifuged at
5000 revolutions/minute for ten minutes and cryopreserved at
-80°C until the measurements were performed.

Serum concentrations of irisin were measured with a commer-
cially available Irisin ELISA Kit (USCN Life Science Inc., Wuhan,
China) according to the protocols provided by the manufactur-
er. All samples were assessed in duplicate. The measurement
range for irisin was 15.6-1000 pg/mL. The intra-assay and in-
terassay coefficients of variation were both <10%.
Homeostatic model assessment of insulin resistance (HOMA-
IR) index was calculated using the following formula: FG (mg/dl)
x Fl level (uU/ml) / 405 [13].

Serum concentrations of hs-CRP were determined by a
Tinaquant CRP (Latex) high-sensitive particle-enhanced immu-
no turbidimetric assay on a Roche Modular P analyzer (Roche
kit, Roche Diagnostics, GmbH, Marburg, Germany) according to
manufacturer instructions. Minimum detectable concentration
was 1x10-5 mg/L for hs-CRP. All of the other blood analyses
were carried out within two hours of blood sampling, using a
hematology analyzer (GEN-S; Beckman-Coulter Inc., Brea, CA)
at the central laboratories of the hospital.

The age, BMI, blood pressure, and hs-CRP, basal hematologi-
cal and biochemical profile, fasting blood glucose (FBG), fasting
insulin (FI), hemoglobin (Hb) Alc, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), and irisin levels of each
participant were recorded.

Statistical Analysis

Statistical analysis was performed using SPSS version 18 (Sta-
tistical Package for the Social Sciences, Chicago, IL). The data
were summarized as mean + standard deviation and median
(minimum-maximum). Comparisons of parametric variables
between the groups with a normal distribution were made by
one-way analysis of variance. The Kruskal-Wallis test was per-
formed to compare continuous variables that did not have a
normal distribution. A chi-square test was performed for nomi-
nal or ordinal variables between groups, where appropriate.
Independent parameters associated with EFT and irisin were
assessed by a standard multiple linear regression analysis. Re-
sults were considered significant when the p value was <0.05.

Results

Forty-three consecutive women who had MetS without diabe-
tes and met all inclusion criteria were enrolled into the study
as study group. For the control group, 45 healthy, consecutive
women matched for age and BMI were recruited within the
same time interval.

The demographic and laboratory characteristics of the groups
are shown in Table 1. The mean systolic and diastolic blood
pressure levels were significantly higher in the MetS group than
in the control group (p<0.001). The WC, HbA1c, FB, FI, HOMA-
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Table 1. Comparison of parameters in patient with and without metabolic syn-
drome.

MetS - group MetS + group p value

(n=45) (n=43)
Age, years 53.6+ 7.6 54.0+ 5.5 NS
BMI, kg/m2 279+ 39 283 +34 NS
Systolic B, mmHg 130+ 12 140+ 26 <0.001
Diastolic BP, mmHg 75+ 10 81+ 15 <0.001
WC, cm 90+ 6 107+ 6 <0.001
Hemoglobin, g/dI 141+ 2.4 13.6+ 3.6 NS
WBC, 103/ uL 7.7+21 71+2.4 NS
HbATc, % 56+1,5 613 0.01
FBG, mg/dl 88.6+ 6.3 105.8+ 10 <0.001
Fasting insulin, pU/ml 8.81+2.02 14.59+2.51 <0.001
Serum Creatinine, mg/dl 0.81+0.43 0.82+ 0.37 NS
HOMA-IR 1.1+ 0.5 3.16+ 0.8 <0.001
Triglyceride, mg/dl (range) 84 (79-110) 143 (105-155) <0.001
LDL-cholesterol , mg/dl 1133 + 289 131.3 +289 NS
HDL-cholesterol, mg/dl 53+ 8.9 41+ 141 <0.001
Total Cholesterol, mg/dl 197.2 +33.2 2152 + 33.2 <0.001
C-reactive protein, mg/L 25+19 3.8+2.7 0.05
Irisin, ng/ml (range) 141 (121-223) 224 (188-286) <0.001
EFT, mm 41+1.0 56+ 1.6 0.01

Data expressed as mean = SD, The mean difference is significant at the 0.05
level. NS: Non-significant.

BP: Blood pressure, BMI: body mass index, EFT: Epicardial Fat Thickness, FPG,
fasting plasma glucose; HbA1c: hemoglobin ATc; HDL: high density lipoprotein;
LDL: low density lipoprotein; WC, waist circumference;WBC: white blood cell

IR, triglyceride, and CRP levels of the patients with MetS were
higher than those of the control group (Table1).

Serum irisin levels and EFT values were significantly higher in
the MetS group than in the control group (p<0.001 and p=0.01,
respectively). In correlation analysis there was a positive cor-
relation between irisin levels and EFT (r = 0.25, p=0.04). Irisin
levels were also positively correlated with BMI, WC, and HOMA-
IR (Table 2).

Table 2. Correlations of irisin levels and epicardial fat thickness with Insulin Re-
sistance (Evaluated by Homeostasis Model Assessment), and BMI in the MetS
+ group.

MetS + group (n=43) Irisin  EFT ~ BMI  WC HOMA-IR

Irisin r 1 025 028 0.52 0.33
p - 0.04 0.02 0.01 <0.01

EFT r 025 1 0.33 0.17 0.29
p 0.04 - <0.01 0.01 0.43

r: correlation coefficient. P<0.05 is considered statistically significant.
BMI: body mass index, EFT: Epicardial Fat Thickness, HOMA-IR: homeostatic
model assessment of insulin resistance, WC: waist circumference.

Discussion

In this study irisin and EFT levels were significantly higher in
women with MetS compared with women without MetS. There
was a significant positive correlation between serum irisin lev-
els and EFT, BMI, WC, and HOMA-IR index.

Epicardial fat tissue is the visceral fat deposit of the heart that
is localized on the myocardium, in the atrioventricular and inter-
ventricular sulci, extends to the apex, and surrounds the coro-
nary arteries. It is considered to be abnormal if exceeds 5 mm in
thickness [14]. It is well evidenced that epicardial fat tissue can

produce several vasoactive factors, growth factors, and pro-
inflammatory and proatherogenic adipokines, and cytokines (i.e.
interleukin-6, TNF-a, leptin, omentin and visfatin). Furthermore,
it can potentially influence the myocardium and the coronary
arteries adversely [14,15]. It has been reported that measur-
ing of EFT by echocardiography is a simple, reliable, and cheap
method [16]. Measurement of the EFT has been proposed as a
marker of cardiovascular risk that seems to change with age,
BMI, and gender; and excess epicardial adipose tissue has been
associated with the prevalence and severity of several heart
diseases [3-5]. In this study, patients with MetS had higher val-
ues of EFT compared with healthy subjects. These results are
consistent with those from several previous studies regarding
MetS and EFT values.

In recent years, it has been shown that the interaction between
adipose and muscle tissues plays a critical role in body weight
regulation. Both adipose and muscle tissues produce some cy-
tokines and other peptides (adipokines and myokines) that con-
tribute to tissue communication that is essential to maintain
metabolic homeostasis. Irisin—a recently discovered insulin
resistance-related hormone—regulates exercise-mediated adi-
pocyte browning; however, the systematic effects of irisin on
the metabolism of glucose and lipids are largely unknown [9].
In rat models, it has been shown that irisin treatment reduced
FBG and Fl levels [17]. Given that irisin is involved in glucose up-
take and lipid metabolism, it has been speculated that it plays
an important and beneficial role in the regulation of glucose
and lipid metabolism. Thus, irisin might play a protective role
against insulin resistance, making it a potential new target for
the treatment of metabolic disorders [17]. Consistent with this
idea, recent studies have reported significantly reduced lev-
els of maternal irisin levels in gestational diabetes cases [18,
19]. In addition, a significant reduction in serum irisin levels
has been reported in patients with type 2 diabetes, suggesting
that either the diabetic state itself or the metabolic condition
that caused the progression to type 2 diabetes is accompanied
by lower circulating irisin levels [20]. (In this study, we did not
include women who were diagnosed with diabetes.) We dem-
onstrated that serum irisin levels were significantly higher in
patients with MetS than in patients without MetS. Irisin levels
were correlated positively with obesity related measurements
(BMI, WC, and EFT). Although it is difficult to infer whether the
high irisin level is a cause or effect of MetS, we could speculate
that the effects of irisin represent an adaptive or compensatory
response to prevent and ameliorate the metabolic disturbances
characteristic of MetS. Further studies are needed to clarify the
significance and underlying mechanisms of the elevated irisin
levels, and direct evidence is needed to elucidate irisin's exact
role in humans.

The strength of our study is that this is the first study to evalu-
ate the relationship of irisin, MetS, and insulin resistance in
women and to provide a more detailed analysis including MetS
components and regression models adjusted for various an-
thropometric measurements such as BMI, WC, and EFT. Data
presented herein demonstrate consistency in terms of the as-
sociation between irisin and metabolic parameters. Also, an-
thropometric measurements provide internal validity to the
study.
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